Supplementary Information
).
Similarly, a 3.6 kbp DNA region including normal exon 9 of MLH1 was amplified as a 3'-targeting element by PCR from HeLa cells, and NotI and AscI sites were added to its 5' and 3' ends, respectively, using a primer set for 3'-targeting element. A promoter-less Neo expression cassette (IRES-Neo-pA) was amplified from pIRESneo2 (Clontech, Mountain View, CA, USA), and a NotI site and a loxP sequence, ATAACTTCGTATAGCATACATTATACGAAGTTAT, were added to both 5' and 3' ends of the Neo cassette. These DNA fragments were assembled in pBluescript II KS with a MC1DT-ApA cassette as described previously (Supplementary Figure S3A Preparation of primary MEFs. Itpa and Mlh1 KO mice were previously established as described 4, 5 .
The Mlh1 KO mice were backcrossed to C57BL/6J mice for 10 generations by Professor Mutsuo Sekiguchi and Dr. Riyoko Ito from Fukuoka Dental College before this study. These KO mice were mated to generate double heterozygous mice (Itpa
). Forty-two embryonic gestation day 14.5 (E14.5) embryos were obtained by intercross mating of the double heterozygous mice (11 pairs).
Pregnant female mice were euthanized by cervical dislocation, and then the embryos were collected.
Genotypes were analysed by PCR using tail DNA. PCR primers to detect Itpa-mutant, Mlh1-mutant, and wild-type alleles are described in Supplementary Table S3 . Skin fibroblasts were aseptically isolated from at least five independent embryos of each genotype. Their genotypes are shown in Supplementary Table S4 . These primary MEFs were cultured in DMEM supplemented with 10%
heat-inactivated FBS, penicillin (100 units/ml), and streptomycin (100 µg/ml) at 37°C in a 5% CO 2
atmosphere. Primary MEFs were harvested by treatment with 0.15% trypsin-0.08% EDTA in phosphate-buffered saline and reseeded for further passage. Those from Passage 2 were stored in liquid nitrogen as primary MEFs.
Quantification of Deoxyinosine (dI) by Liquid Chromatography Coupled with Tandem Mass

Spectrometry (LC-MS/MS)
. dI levels in DNA were determined as follows. The heads from 42 E14. The preparation of nuclear DNA from these samples was performed using a DNA Extractor ® TIS Kit (Wako Pure Chemical Industries, Osaka, Japan) according to the manufacturer's instructions, except that 10 mM 2,2,6,6-tetramethylpiperidine-N-oxyl (TEMPO, Wako) and 20 µM 2'-deoxycoformycin, an adenosine deaminase inhibitor (Santa Cruz), were added to all reagents at all stages of manipulation, according to the method described by Taghizadeh et al. 6 The DNA samples were digested with Nuclease P1 (Wako) and acid phosphatase from potato (Sigma-Aldrich) in the presence of 20 mM TEMPO and 20 µM 2'-deoxycoformycin, and the digested samples were subjected to LC-MS/MS analysis using the Shimadzu VP-10 HPLC system (Shimadzu Corporation, Kyoto, Japan) connected to the API3000 MS/MS system (PE-SCIEX, Applied Biosystems), as described previously 7 . To analyze dI in DNA from H414 cells, we exactly followed Taghizadeh's protocol 6 and used Shimazu Nexera UHPLC/HPLC system (Shimazu Croporation, Kyoto, Japan) connected to the API3200 MS/MS system (AB-SCIEX, Applied Biosystems). (Table S3) into the BbsI site as described by Ran et al. (Table S3 ). The PCR products were analyzed for their sensitivity to 
